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ABSTRACT

Proposed in this paper is a method of measurement of the flow rate in a pipe. The sound waves which are
propagated within a pipe are characterized by that the wavenumber in the axial direction is changed according
to the flow rate, and these characteristics are used in the present method of measurement of the flow rate. The
amount of change in wavenumber of sound waves according to the flow rate can be obtained from the
relationship among acoustic pressure signals within a pipe, which are measured by using a microphone array.
The flow rate can be obtained by using the amount of change in wavenumber of sound waves and the
relational equation of the flow rate. With respect to errors that can occur during the measurement of the flow
rate, the types of errors and the method of correction of those errors are presented. This method of
measurement of the flow rate has application limitation conditions due to the sensor interval, assumption of
sound waves as plane waves, etc. The numerical simulation and experiments for measuring the flow rate of air
in a pipe are performed in order to verify the applicability of this method of measurement of the flow rate. The
experimental results are shown to be similar to those of the numerical simulation. And the flow rate measured is
shown to be consistent with the actual value within 5% error bound.
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Table 2 The flow rate and theirs estimated from the
Gaussian distribution curve fit

: % error in flow
Trure;tgow ﬂg\j,tlrrriied@ rate Standard deviation
Qliter/s) |  (liter/s) (1 @;1%?()' /Q)| of Qliiter/s)
0 -0.0003 - 0.03
80 8.38 48 0.34
10.0 10.2 2 0.39
120 1247 39 0.45
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Fig. 10 Estimated flow rates for @ =0, 8, 10, 12liter/
sec by using Chun's Method'® for flow rate
measurement
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Fig. 11 Estimated flow rates for @ =0, 8, 10, 12 liter/
sec by using Kim's Method® for flow rate

measurement
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